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1 EPOl 

Description 

[0001] The invention relates to rotary blow molding 
machines and particularly to a rotary blow molding ma- 
chine In which molds are indexed in steps around a hor- 
izontai axis, and related methods. 
[0002] Blow molded plastic containers are conven- 
tionally manufactured in high volumes using a continu- 
ously rotating horizontal rotary blow machine having a 
large number of molds mounted around the circumfer- 
ence of the machine. A continuously extruded parison 
is guided between open mold halves. With rotation, the 
molds close on the parison, the parison is blown, the 
molds open to eject containers and the cycle is repeat- 
ed. The molds are continuously rotated at high speed to 
produce containers in high volumes. These machines 
are expensive to construct and operate. Change over to 
a different style container is expensive and time con- 
suming due to the need to build and install a set of new 
molds. As many as 24 new molds may be required. 
[0003] Blow molded plastic containers are conven- 
tionally manufactured in low volume using shuttle-type 
blow molding machines in which one or two molds are 
shifted back and forth between a parison extruder and 
a molding station. Each open mold is moved under the 
extruder and to either side of a downwardly growing 
parison. The mold Is dwelled and closed on the parison, 
the parison is severed and then the mold is moved back 
to the molding station. The parison is blown at the mold- 
ing station, the mold opens and the completed container 
Is ejected. While shuttle-type blow molding machines 
may use multi-cavity molds to Increase production, the 
production of these machines is limited and Is consider- 
ably less than the production of continuously rotating 
horizontal rotary blow molding machines. 
[0004] intemnediate production requirements for con- 
tainers may be met by using a number of shuttle-type 
blow molding machines. This approach, however, is ex- 
pensive In equipment cost and operation and mainte- 
nance cost. 

[0005] U.S. patent No. 4,919,607 discloses a prior 
step-type rotary blow molding machine for producing 
containers at Intemriediate production rates. The ma- 
chine described in U.S. 4,91 9,607 has a rotary carousel 
around which six mold assemblies are positioned and a 
parison extrusion devfeefor inserting a parison into each 
mold assembly as It reaches its uppennost station. Each 
parison is subsequently blown and cooled as its sur- 
rounding mold assembly is moved sequentially through, 
and dwelled at, the five other mold assembly stations. 
Each moid assembly is opened at the station immedi- 
ately preceding the uppemnost parison insertion station. 
The blown and cooled parison Is accordingly not re- 
leased downwardly and excess molding flash material 
can fall Into the machine potentially causing clogging 
problems. 

[0006] A further prior art step-type rotary blow molding 
machine is disclosed in U.S. Patent No. 4,801 ,260. The 
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machine has a vertically disposed main shaft about 
which openable mold assemblies are rotated. Mold 
halves have to be separated by an undesirably large dis- 
tance for parison capture because the mold assemblies 
5 are rotated in a horizontal plane around the downwardly 
growing parisons. 

[0007] The invention Is an improved horizontal step- 
type rotary blow molding machine having a production 
capacity greater than shuttle-type blow molding ma- 

10 chines but less than continuously rotating multi-mold ro- 
tary blow molding machines. The machine includes four 
multi-cavity molds mounted 90* apart around a horizon- 
tal main shaft and shiftable axialiy along the shaft. The 
shaft and molds are indexed around the shaft in 90** 

IS steps and then dwelled for a period of time. During the 
dwell period the mold located In a retracted position at 
the bottom of the machine is shifted along the shaft to 
an ejection position, opened and molded articles are 
ejected downwardly from the machine, with gravity as- 

20 sist. After ejection, the next 90" indexing of the shaft ro- 
tates the open mold in the ejection position up to a pari- 
son capture position on the side of the machine where 
the . mold is below a mutti-parison extrusion head and 
sun-ounds downward growing parisons. During the next 

25 dwell period the mold closes, captures the parisons, the 
extojder bobs up to break the captured parisons away 
from the continuing growing parisons and the mold Is 
shifted along the axis of the wheel back to a retracted 
position. Blow pins are then extended axialiy into the 

30 closed mold to calibrate the neck plastic accurately and 
the parisons are blown. During the next three 9^ rota- 
tions of the shaft, the closed mold is retained in the re- 
tracted axial position with seated blow pins as the pari- 
sons cool to forni blown containers and is rotated back 

35 to the bottom retracted position to complete one cycle 
of operation. 

[0008] Each four cavity mold rotates 360' in 10 sec- 
onds so that the machine produces containers at the 
rate of 96 containers per minute. This rate Is greater than 

40 the rate of production of two mold shuttle-type blow 
molding machines using the same size molds, but con- 
siderably less than the production of continuously rotat- 
ing horizontal rotary blow molding machines. 
[0009] The disclosed blow molding machine has the 

4s additional advantage th at the molds capture downward- 
ly growing parisons and then shift them away from the 
extrusion head and rotate them up and around the main 
shaft so that the blown containers are ejected at the bot- 
tom of the machine and are extracted from the molds in 

so a downward direction , with g ravity assist. Opening of the 
molds at the bottom of the machine for removal of the 
blown containers assures that any flash or possibly de- 
fonned containers fall down away from the molds and 
out of the machine. 

ss [0010] The four station rotary blow molding machine 
Is an efficient design with relatively low manufacture and 
maintenance cost, compared to shuttle-type blow mold- 
ing machines. Continuously rotated horizontal blow 
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molding machines are considerably more expensive. 
[001 1] Other objects and features of the invention will 
become apparent from the following description of an 
embodiment of the invention which refers to the accom- 
panying figures in which: 

Figure 1 is a side view of the blow molding machine; 
Rgure 2 is a top view of the machine, partially bro- 
ken away; 

Figure 3 is an end view of the machine taken gen- 
erally along line 3-3 of Figure 2; 
Figure 4 is a sectional view taken along line 4-4 of 
Rgure 1 with parts removed; 
Figure 5 is an end view of a moid assembly drive; 
Rgure 6 is an enlarged view of a portion of Figure 4; 
Figure 7 is a side view taken generally along line 
7-7 at Figure 3; 

Figure 8 Is a sectional view taken along line 8-8 of 
Rgure 7; 

Figures 9 and 1 0 are similar to Figures 7 and 8, but 
illustrating a different position; 
Rgure 11 is a sectional view taken generally along 
line 11-11 of Figures; 

Rgure 12 is a sectional view taken generally along 
line 12-12 of Figure 8; 

Figure 13 is similar to Figure 12, but illustrating a 
different position; 

Figure 1 4 is a partial side view of the machine; 
Figure 15 is a view taken generally along line IS- 
IS of Figure 14; 

Figure 16 Is similar to Figure 14, but Illustrating a 
different position; 

Figure 1 7 is an enlarged view of portion A of Figure 
2; 

Figure 1 8 a sectional view taken along line 18-1 8 
of Figure 17; and 

Figure 19 is similar to Figure 17, but illustrating a 
different position. 

[0012] Horizontal rotary blow molding machine 10 In- 
cludes an elongate, four sided main shaft 12 joumaled 
in bearings mounted on spaced apart supports 14 and 
16 for rotation about its longitudinal axis. Three sided 
support 18, shown In Figures 1 and 3, surrounds shaft 
1 2 between supports 1 4 and 1 6. The shaft 1 2 is period- 
ically rotated 90" in the direction of arrow 20 and then 
dwelled by shaft drive 22. A circular support plate 24 Is 
mounted on main shaft 12 between supports 14 and 16 
and lies In a plane perpendicular to the axis of the shaft. 
As Illustrated in Figure 1 , the top of support 1 8 Is above 
plate 24. 

[0013] Machine 10 includes four like mold assemblies 
26 each mounted on one side of main shaft 1 2 by a linear 
bearing connection and moveable axially along the shaft 
between a retracted position 28 adjacent support 14 and 
an extended position 30 adjacent support 1 6. The mold 
assemblies are shifted back and forth along the main 
shaft between retracted and extended axial positions by 



a drive mechanism Including a pair of mold assembly 
drives 32 and 34, The assembly drives are mounted on 
the side of support 1 4 away from plate 24 and extend 
through openings 36 and 38, respectively. In the sup- 
5 port, as Illustrated In Figure 3. 

[001 4] Drive 22 rotates the mold assemblies In QO"" ar- 
cuate steps from extended bottom ejection position 40 
up to side position 42 where the parisons are captured 
and, after axial shift, blown up to top cooling position 44, 
10 down to cooling side position 46, across from position 
44, and down to the retracted bottom position 40. Posi- 
tions 40-44 are Illustrated in Figure 4. After rotation of 
the shaft through a 90<* step, drive 22 dwells so that the 
mold assemblies are located at their respective posi- 
es tions for an interval of time prior to rotation or indexing 
to the next position. Rotation of the mold assemblies to 
circumferential positions 40 and 42 moves the assem- 
blies Into engagement with mold assembly drives 32 
and 34 to permit axial shifting of the assemblies along 
20 the main shaft while dwelled atthe positions. Fourcutout 
openings 48 are provided in plate 24 to pennit move- 
ment of the mold assemblies 26 along the main shaft. 
[0015] Four like blow pin assemblies 60 are mounted 
on plate 24 adjacent the leading side of each opening 
25 48. A blow pin seating drive 52 is mounted on the top of 
frame 18 above and Is engageable with the assembly 
50 associated with the moid assembly in circumferential 
side position 42. 

[0016] Blow molding machine 10 includes a parison 

30 extruder 54 having a four parison extrusion head 56 lo- 
cated above the mold assembly located in side circum- 
ferential position 42 and in extended axial position 30. 
Head 56 extrudes four spaced parisons 58 downwardly 
toward and into the mold assembly. The extruder is sup- 

35 ported on a subframe 60 which Is pivotally mounted on 
base 62 at hinge connection 64. Hydraulic cylinder 66 
Is connected between the base and subframe such ttiat 
retraction and extension of the cylinder lowers and rais- 
es head 56 with respect to the mold assembly. The bob- 

40 bing movement of the head facilitates positioning of the 
parisons in the mold assembly and breaking of the pari- 
sons from the portions captured in the closed mold, 
[0017] Each mold assembly 26 Includes a U-shaped 
mold carnage 68 having a base 70 and a pair of spaced 

45 arms 72 and 74 extending outwardly from the base. Lin- 
ear bearing members 76 are mounted on the base 70 
and engage an elongate bearing member 80 mounted 
on one side of the main shaft 12 to permit axial move- 
ment of the assembly along the shaft. Spaced apart ori- 

50 enting rollers 80 are secured to the end of the base ad- 
jacent support 16. 

[001 8] Each mold assembly 26 Includes a four cavity 
blow mold having a first mold half 82 mounted on the 
inner surface of arm 72 and a second moid half 84 
55 mounted on plate 86. Guide rods 88 on plate 86 extend 
through bearings on arm 74to pemrilt movement of mold 
half 84 toward and away from mold half 82. Each mold 
half includes four mold recesses which define mold cav- 
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itles when the molds are closed. Assembly shift rod 92 
extends outwardly from ami 74. Mold half shift rod 94 is 
journaled in a slide bearing in arm 74 and Includes an 
Inner end which is connected to plate 86 through a 
spring stack of Belvllle spring washers 96. A mold latch 
assembly 98 is mounted on the inner face of ann 74 and 
engages one end of undercut 1 00 In rod 94 to hold the 
mold halves closed. 

[0019] The latch assembly Is more fully illustrated in 
Figures 1 2 and 1 3. Assembly 98 includes an air cylinder 
1 02 mounted on ann 74. The cylinder has piston rod 
which Is connected to sildable latch plate 1 04. The plate 
is slidably mounted on the arm and moveable between 
an extended position shown In Figure 1 2 and a retracted 
position shown in Figure 13. Keyhole aperture 106 is 
formed In plate 1 04. The aperture surrounds shift rod 94 
and Includes an enlarged circular portion 108 adjacent 
cylinder 102 and a nan-ow slot portion 110 away from 
cylinder 1 02. Portion 1 08 is slightly larger than the outer 
diameter of rod 104. Portion 110 has a width slightly 
greater than the diameter of rod at undercut 1 00. 
[0020] With cylinder 1 02 and plate 1 04 extended por- 
tion 1 08 surrounds rod 1 04 and pemiits free axial move- 
ment of the rod past the latch assembly. Retraction of 
cylinder 1 04 when the undercut 100 is located In aper- 
ture 106 shifts the plate to the position of Figure 13 
where the undercut portion of the rod Is fitted In nan-ow 
portion 110 and the rod is latched by engagement with 
the plate to prevent longitudinal movement. 
[0021] Each mold is closed by mold assembly drive 
32. Once closed, the latch assembly 98 shifts to latch 
the mold in the closed position and hold the mold closiBd 
during rotation of the mold from side circumferential po- 
sition 42 through positions 44 and 46 to bottom circum- 
ferential position 40 where the assembly Is unlatched 
and the mold is opened by mold assembly drive 34. Op- 
eration of the latch assembly and latching and unlatch- 
ing of the molds are described in further detail below. 
[0022] As shown in Rgure 6, a pair of mold support 
rollers 112 are mounted on plate 24 at the trailing side 
of each cutout opening 48, across from the blow pin as- 
sembly 50 associated with the mold assembly in the 
opening. The mold assembly at circumferential position 
42 rests on rollers 1 1 2 during extension of the blow pins 
into the closed mold. Rollers 112 hold the mold assem- 
bly against downward movement during extension of 
the blow pins. 

[0023] Mold assembly drive 32 is located to one side 
of side circumferential position 42. Drive 32 includes a 
mounting plate 114 on support 14, a mold open and 
close drive 1 1 6 including a pair of carriages 1 1 8 slidably 
mounted on plate 114 for longitudinal movement back 
and forth along the plate and a mold shift drive 120. 
Drive 120 comprises a hydraulic cylinder mounted on 
the end of the plate furthest away from support 1 4 and 
having a piston rod joined to the carnage 118 adjacent 
the support. Extension and retraction of cylinder 120 
moves the mold drive 1 1 6 back and forth to shift the at- 



tached mold assembly at circumferential position 42 be- 
tween extended axial position 30 and retracted axial po- 
sition 28. 

[0024] As illustrated in Figure 8, drive 1 1 6 includes a 
s body 122 mounted on carriages 118. A pair of parallel 
shift shafts 124 and 126 extend parallel to the axis of 
the main shaft through bearings at the forward end of 
body 122. Links 128 and 130 are mounted on the inner 
ends of shafts 1 24 and 126 and are pivotally connected 
10 to the ends of a pivotal toggle link 132 mounted on body 
122. Link 130 extends rearwardly past the toggle link 
and is connected to the piston rod of hydraulic cylinder 
134, also mounted on body 122. Extension of cylinder 
134 extends shaft 126 outwardly from body 122 and re- 
is tracts shaft 1 24 Into body 122 and retraction of cylinder 
134 from the extended position retracts 126 while ex- 
tending shaft 1 24. 

[0025] Rotation of each mold assembly 26 In the ex- 
tended axial position 30 with an open, empty moid up 

20 from the bottom circumferentiai position 42 to side cir- 
cumferential position 42 rotates the ends of shift rods 
92 and 94 Into engagement with the ends of shift shafts 
1 24 and 1 26 such that longitudinal movement of the shift 
shafts moves the shift rods. The two disengageable con- 

25 nections 95 between the shift shafts and shift rods are 
Identical and are illustrated best in Figures 1 7-1 9. These 
figures illustrate the connection 95 between shaft 124 
and rod 92, it being understood that a similar connection 
95 is provided between shaft 126 and rod 94. 

30 [0026] Rectangular C-shaped receiver 1 36 on the end 
of shaft 124 defines a central recess 1 38 extending be- 
tween opposite sides of the receiver with an opening 
140 in the recess facing away from shaft 124. Opening 
1 40 is defined by a pair of opposed and outwardly facing 

35 bevel walls 1 42 on the receiver. Proximity sensor 1 44 is 
mounted In the receiver to one side of opening 140 and 
faces away from shaft 1 24. 

[0027] Head assembly 146 Is slidably mounted on re- 
duced diameter portion 148 of rod 92. The reduced di- 

40 ameter portion of the rod extends between head 1 50 at 
the end of the rod and shoulder 152. Assembly 146 in- 
cludes a frusto-conical head 154 slidably mounted on 
portion 148 and a circular proximity plate 166 extending 
perpendiculariy to the axis of rod 92 and spaced a dis- 

45 tance inwardly from head 1 54. A spring 1 58 is confined 
on portion 148 between shoulder 152 and plate 156 to 
bias assembly 146 against head 150, in a position 
shown in Figures 17 and 18. 

[0028] The sides of frusto-con ical head 1 54 are at the 
50 same angle as the bevel walls 1 42 of receiver 1 36 with 
the head having a maximum diameter away from head 
150. When the assembly 146 is held against head 150 
the axial distance between the outer end of the head 
1 50 and the major base of the head equals the width of 
55 recess 1 38 to permit rotation of the rod into receh/er 1 36 
to forni a slack-free connection between shaft 124 and 
rod 92. When the shaft and rod are locked together in 
this position, proximity plate 156 is located a short dis- 
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tance outwardly from sensor 1 44 so that the sensor gen- 
erates a signal indicating proper engagement between 
the rod and shaft. 

[0029] Figure 19 illustrates a condition when the rod 
and shaft are not engaged properly. Rod 92 has been 
rotated toward receiver 136 but, because of a misalign- 
ment between the rods and shaft, the head was not 
moved properly Into the recess 138. In this case, the 
conical surface of head 154 engaged the bevel walls 
1 42 of the receiver and assembly 1 46 was shifted away 
from head 150, compressing spring 158. Plate 156 is 
located an increased distance away from proximity sen- 
sor 144, which then generates a signal Indicating that 
the shaft and rod are not property engaged. Machine 1 0 
is automatically shut down in response to the signal. 
[0030] Mold assembly drive 34 shown In Figure 11 is 
mounted on support 14 to one side of bottom circumfer- 
ential position 40. Drive 34 is similar to drive 32 and In- 
cludes a mounting plate 1 60 mounted vertically on sup- 
port 14 adjacent opening 38, a mold open and close 
drive 162 including spaced camages 164 mounted on 
plate 160 by a longitudinal bearing that pemiits move- 
ment of the drive back and forth along the plate, and a 
mold shift drive 166 lil<e drive 120. The open and close 
drive 162 includes shift shafts 170 and 172 like shafts 
124 and 126, links 174 and 176 like links 128 and 130, 
toggle link 1 78 like toggle link 1 32 and hydraulic cylinder 
180 having a piston rod joined to the end of link 176. 
Body 182 is like body 122. 

[0031] The mold drive 162 includes an engagement 
member 184 mounted on the cross pin Joining link 1 74 
to toggle link 178. Positioning pin 186 is mounted in a 
block 192 on body 182 and extends toward member 
1 84. A spring 1 88 surrounds pin 1 86 and is confined be- 
tween the block and the head 1 90 to bias the pin toward 
the engagement member 184. Head 194 on the end of 
the pin limits extension of the pin by the spring. 
[0032] Receivers 1 96, like receivers 1 36, are mount- 
ed on the ends of shafts 170 and 172 to fomri connec- 
tions with rods 92 and 94 of a mold assembly 26 in re- 
tracted axial position 28 which is rotated to bottom cir- 
cumferential position 40. When the mold assembly is ro- 
tated to position 40 the two mold halves 82 and 84 are 
held closed by latch assembly 98 and spring 96 is com- 
pressed. Shafts 170 and 172 are held in the position 
shown in Rgure 11 with engagement member 184 held 
against the end of extended pin 90. With the shafts in 
this position, the receivers 196 are properly positioned 
to receive the head assemblies on rods 92 and 94. After 
the retracted mold assembly is in bottom position 40, 
cylinder 1 66 is extended to shift the assembly to extend- 
ed position 30. Cylinder 180 is then extended slightly to 
rotate toggle link 1 78, retract pin 1 86 a slight distance, 
extend shaft 172 and compress spring 96 a slight 
amount, thereby shifting the end of undercut 100 from 
engagement with plate 104 artd permitting pressurized 
cylinder 102 to extend and shift the plate from the 
latched position of Figure 13 to the unlatched position 



of Figure 12. Subsequent full retraction of cylinder 180 
then opens the mold halves. After assembly has been 
opened, containers have been ejected, and the assem- 
bly Is rotated up to circumferential position 42, cylinder 

5 180 Is extended to retract and extend shafts 170 and 
1 72, respectively. After release of pressure from the cyl- 
inder, spring 1 88 extends pin 1 86 to engage the member 
1 84 and retum shift the shafts 1 70 and 1 72 to the proper 
positions for receiving the next mold assembly rotated 

10 down to circumferential position 40. Cylinder 1 66 is re- 
tracted. 

[0033] Each blow pin assembly 50 includes a mount- 
ing plate 198 secured to the side of plate 24 facing sup- 
port 16 on the fonA^ard or lead side of a cutout opening 

'5 48. A pair of spaced parallel mounting blocks are se- 
cured to plate 198 with a pair of air cylinders 202 con- 
fined between the blocks. The piston rods of cylinders 
202 extend freely through the block 200 adjacent the 
cutout opening and are joined to air pin block 204 iocat- 

20 ed a short distance Inwardly from opening 48. Four 
spaced blow pins 206 extend from block 204 toward the 
adjacent opening 48. A pair of guide rods 208 are jour- 
naled in bearings in the ends of blocks 200. The lower 
ends of the guide rods are mounted in the ends of blow 

25 pin block 204. The upper ends of the guide rods, located 
a distance above the upper block 200, are joined to drive 
cross plate 21 0. A pair of engagement posts 21 2 extend 
tiirough the center portion of plate 210. 
p)034] Blow pin seating drive 52 Is mounted on the 

30 top of support 18 above the blow pin assembly 50 as- 
sociated witii the mold assembly 26 at circumferential 
side position 42. The blow pin seating drive 52 is illus- 
trated In Figures 1 4-1 6 and includes a hydraulic cylinder 
21 6 having a lower end mounted on a moveable support 

35 plate 21 8 held against the lower surface of fixed support 
plate 220. The piston rod of cylinder 21 6 extends down- 
wardly through plate 218 to a U-shaped receiver 222 
having an open side facing circular plate 24. Guide rods 
224 are joined to receiver 222 and extend through bear- 

40 ings in plate 21 8. The hydraulic cylinder 21 6, plate 21 8, 
receiver 222 and rods 224 are moveable by air cylinder 
226 mounted on frame 1 8 parallel to the eixis of the main 
shaft 1 2 between the positions shown In Figures 1 4 and 
1 6. Receiver 222 has a close fit over pins 206 of assem- 

45 bly 50 when the cylinder 226 Is retracted. 

[0035] As shown in Figure 4, a support roller 228 is 
mounted on the side of plate 24 facing support 1 6 out- 
side of each opening 48. An elongate anti-rotation ann 
230 extends generally vertically along the left side of 

50 support 18 as shown in Figure 4 from pivot connection 
232 at the bottom of the arm to recessed support upper 
end 234 located radially outwardly from each mold as- 
sembly 26 in circumferential position 42. A spring 236 
mounted on support 1 8 biases arm 230 toward the plate 

55 to position recessed stop 234 at the upper end of ann 
230 under roller 228. Spring 236 is mounted on one side 
post of support 1 8 adjacent ann 230 and biases the end 
of the ann inwardly toward the support rollers 228. In- 
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ward rotation of the arm Is limited by a pin and slot con- 
nection 238. The roller 228 and ami 230 are located a 
distance outwardly from plate 24 so that the arm clears 
blow pin assemblies 50. 

[0036] Amfi 230 holds plate 14 against counter rota- 
tion during Insertion of blow pins into a mold. If desired, 
othertypes of anti-rotation systems may be used to hold 
the plate stationary during blow pin insertion. Addition- 
ally, spring 236 may be replaced by a drive member, 
such as a fluid cylinder, which positively rotates arm 230 
into engagement with a roller to hold the plate and then 
retracts the arm from the roller after blow pin insertion. 
[0037] As drive 22 rotates a mold assembly 26 to the 
circumferentiai position 42 the roller associated with the 
assembly engages the anm, cams the arm outwardly un- 
til the drive dwells with the plate positioned as shown in 
Figure 4. Spring 236 holds ann 230 under the roller 228. 
The ami 230 supports plate 24 against counter rotation 
during insertion of the blow pins Into the mold at circum- 
ferential station 42. 

[0038] During operation of machine 1 0 the two mold 
open and close drives 116 and 162 operate as parts of 
a single mold drive which opens the molds at circumfer- 
ential position 40 and closes the molds at circumferen- 
tial position 42. Likewise, the two mold shift drives 120 
and 166 operate as parts of a single drive which shifts 
the mold assemblies axially along the main shaft be- 
tween the retracted and extended positions. 
[0039] An arcuate assembly alignment plate or mem- 
ber 240 is mounted on the side of support 1 6 facing plate 
24 and lies in a plane perpendicular to the axis of main 
shaft 12. IVlold assemblies are in the axial retracted po- 
sition 28 when rotated to bottom circumferential position 
40. While in position 40 the assembly is axially shifted 
to the extended or container ejection position 30, 
opened and blow molded containers in the mold are 
ejected. The assembly with open molds In extended po- 
sition 30 is then rotated up to circumferential position 
42, with the open mold halves located to either side of 
growing parisons 58. During rotation of the extended 
mold assemblies from circumferential position 40 to po- 
sition 42 alignment rollers 80 on the assemblies are ro- 
tated Into engagement with plate 240 to assure that the 
mold assembly is in proper axial alignment Proper 
alignment of the assembly assures that the mold halves 
are positioned to either side of the growing parisons and 
that the heads 154 on the ends of shift rods 92 and 94 
are properly positioned for rotation into the receivers 
136 on the ends of shift shafts 124 and 126 of mold as- 
sembly drive 32. Plate 240 is located between circum- 
ferential positions 40 and 42 to pemrtit axial shifting of 
mold assemblies to the extended axial position when in 
the bottom circumferential position and to permit axial 
shifting of extended mold assemblies when in circum- 
ferential position 42 to the retracted axial position. The 
assemblies engage plate 242 during rotation between 
positions 40 and 42 only. If desired, a second alignment 
plate, like plate 240, may be provided to align mold as- 



semblies In the retracted axial position during rotation 
down from side circumferential position 46 to bottom cir- 
cumferential position 40, assuring a proper engagement 
between the moid assemblies and mold assembly drive 
5 34. 

(0040] Mold halves 82 and 84 are of conventional de- 
sign and include interior cooling passages (not illustrat- 
ed) which are connected to a water cooling system in- 
cluding inlet and outlet pipes (not Illustrated) located in 

10 main shaft 12. 

[0041 ] The horizontal rotary blow molding machine is 
operated by an automatic controller which Is responsh^e 
signals received from a number of sensors and switches 
on the machine. The controller is conventional and is 

IS not illustrated. 

[0042] Operation of machine 1 0 will now be described 
by following one mold assembly 26 through a complete 
molding cycle, It being understood that the machine op- 
erates continuously and that all four mold assemblies 

20 26 are continuously rotated through molding cycles. 
Parison extruder 54 extrudes four parisons 58 down 
from head 56 during operation of machine 1 0. When cyl- 
inder 66 is extended parison extruder head 56 Is located 
a short distance above the mold halves in a mold as- 

25 sembly in the parison capture position. The parison 
thickness is controlled by the extmder head to facilitate 
breakaway of parisons captured in the mold halves 
when the head is bobbed up away from the closed moid. 
[0043] At the beginning of a cycle of operation a moid 

30 assembly 26 is in the extended bottom ejection position 
with shift rods 92 and 94 engaging shift shafts 1 70 and 
172 of mold assembly drive 34. The mold latch of the 
assembly is disengaged and cylinder 1 80 of drive 34 is 
retracted to hold the mold halves open. The cylinder of 

35 moid shift drive 1 66 is extended to locate the assembly 
in extended axial position 30. Containers blown during 
a prior cycle of operation have been ejected from the 
mold. Drive 22 is dwelled with one mold assembly in 
each of the four circumferential positions. This position 

40 is illustrated in Figure 1 of the drawings where the de- 
scribed mold assembly 26 is shown below main shaft 
12 and adjacent support 16. 

P044] Next, drive 22 is actuated to rotate the main 
shaft 12, plate 24 and mold assemblies 26 in the direc- 
ts tion of arrow 20. During rotation of the extended mold 
assembly from bottom circumferential position 40 to 
side circumferential position 42 the alignment rollers 80 
on the assembly engage plate 24 to assure the assem- 
bly is in proper axial position as rotated into position 42. 
50 During rotation into position 42 the open empty moid 
halves 82 and 84 are rotated up to either side of the 
downwardly growing parisons 58. The heads 154 on 
shift rods 92 and 94 are rotated out of the receivers 1 96 
on shift shafts 170 and 172 of mold assembly drive 34 
55 and into receivers 136 on shift shafts 124 and 126 of 
mold assembly drive 32. Cylinder 134 of drive 32 is re- 
tracted and the cylinder of mold shift drive 1 20 is extend- 
ed so that the receivers are in proper position and heads 
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154 are rotated into recesses 138 to engage the receiv- 
ers as the mold assembly is rotated into circumferential 
position 42. The position of the mold assembly 26 and 
drive 32 is illustrated In Figures 7 and 8. 
[0045] Next, cylinder 66 of parison extruder 54 is re- s 
tracted to lower the extrusion head 56 and position the 
parisons in proper locations between the mold halves 
82 and 84 with head 56 a short distance above the top 
of the moid halves. Cylinder 1 34 of drive 32 is then ex- 
tended to simultaneously retract shift shaft 1 24 and ex- io 
tend shift shaft 126 and close the mold halves 82 and 
84 on the parisons 58. During closing spring 96 is com- 
pressed and the shoulder on undercut ICQ on shift rod 
94 moves beyond the Inner face of latch plate 104 per- 
mitting the pressurized cylinder 1 02 of latch assembly is 
98 to retract and shift the plate 104 from the unlatched 
position of Figure 1 2 to the latched position of Figure 1 3. 
[0046] Upon closing of the mold and capture of the 
parisons, cylinder 66 in the parison extruder is extended 
to bob extrusion head 56 up and break the captured pari- 20 
son portions from the continuing growing new parisons. 
The extrusion head Is bobbed up a sufficient distance 
to assure that the newly growing parisons do not touch 
the moid assembly during axial shifting to the retracted 
position. The position of the mold assembly and drive 25 
32 with closed molds and captured parisons is illustrated 
in Figures 9 and 1 0. 

[0047] Once the parisons have been captured and the 
extrusion head has been raised, the hydraulic cylinder 
of mold shift drive 120 is retracted to shift the mold as- 30 
sembty at circumferentiai position 42 axialiy from ex- 
tended axiai position 30 to retracted axial or blow posi- 
tion 28 underneath blow pin assembly 50. Head 56 is 
then lowered. 

[0048] During rotation of the mold assembly to posi- 35 
tion 42 cylinder 226 of blow pin seating drive 52 is ex- 
tended and receiver 222 Is located to one side of cross 
plate 210 and pins 212. as illustrated In Figure 14. After 
rotation, cylinder 226 Is then retracted to shift receiver 
222 over pins 212 and form a connection between the 40 
seating drive 242 and the adjacent blow pin assembly 
50. 

[0049] Upon shifting of the closed mold assembly to 
the retracted axial or blow position 28 the necks of the 
mold cavities are axialiy aligned with the blow pins. Hy- 4s 
draulic cylinder 216 and air cylinders 202 are then ex- 
tended to drive the blow pins axialiy down into the open 
parisons confined in necks of the cavities in the top of 
the mold. Axial lowering of the blow pins accurately cal- 
ibrates or shapes the plastic at the neck to form the so 
necks of the blow molded containers. After Insertion of 
the blow pins, blow air is flowed through the pins into 
the interiors of the captured parisons to blow the pari- 
sons against the walls of the mold cavities. After blow- 
ing, pressure Is maintained on cylinders 202 to hold the ss 
blow pins In place, pressure on cylinder 206 is released 
and cylinder 226 is re-extended to shift receiver 222 out 
of engagement with the blow pin assembly 50. 



[0050] During blow molding the mold halves are held 
closed by cylinder 1 34 of open and close drive 11 6 at a 
high clamp force of approximately 7 tons. After molding 
and before rotary Indexing of the mold assembly away 
from position 42 the pressure supplied to cylinder 134 
is released to allow spring 96 to expand slightly and seat 
the side edge of undercut 100 against the closed latch 
plate 1 04 so that the spring maintains a reduced clamp 
force of about 5 tons during cooling of the blown pari- 
sons. After reduction of the clamp force, the drive 22 
indexes shaft 1 2 and the mold assembly is rotated to 
move heads 154 out of receivers 136. 
[0051 ] After retracted mold assembly 26 has been ro- 
tated from circumferential position 42 cylinder 1 20 is ex- 
tended and cylinder 134 is fully retracted to place drive 
32 in the position shown in Figure 8 ready to receive the 
next open mold assembly 26 rotated up to position 42. 
[0052] Pressurized air cylinders 202 hold the blow 
pins 206 in the mold as the retracted mold assembly Is 
rotated from circumferential position 42 to top cooling 
position 44, side cooling position 46 and back to bottom 
position 40. During this time the blown parisons In the 
moid cavities cool and set to fonm containers having 
shapes defined by the mold cavities. 
[0053] Immediately prior to rotation of the mold as- 
sembly to bottom circumferential position 40 the blow 
pressure Is reduced and blow pin assembly air cylinders 
202 are retracted to withdraw blow pins 206 from the 
closed mow and free the assembly for shifting to the ex- 
tended container ejection position. 
[0054] After the retracted closed and latched mold as- 
sembly has been rotated down to bottom circunnferential 
position 40 and rods 92 and 94 have engaged the re- 
ceivers 1 36 of retracted drive 34, as illustrated in Figure 
11 , rotary drive 22 dwells rotation of the mold assembly 
and cylinder 1 66 is extended to shift the mold assembly 
from retracted position 28 to extended position 30. 
[0055] Cylinder 180 Is then extended to compress 
spring 96 to increase the clamping force and relieve 
pressure from the latch assembly 98. At this time, latch 
assembly cylinder 102 is pressurized so that upon ex- 
tension of cylinder 1 80 and release of plate 1 04 cylinder 
1 02 extends to shift the freed plate 1 04 from the latched 
position of Figure 13 to the unlatched position of Figure 
12. 

[0056] Upon unlatching of the mold, cylinder 180 is 
retracted to open moid halves 82 and 84 so that the con- 
tainers molded In the mold cavities are ejected from re- 
cesses 90 by eject pins (not illustrated). Bottle ejection 
equipment then removes the molded containers from 
machine 10. The containers are ejected downwardly 
from the bottom circumferential ejection position 40 with 
the benefit of gravity, thereby reducing the risk that 
molded containers hang up In the machine or that flash 
or debris collects In the machine. When in the container 
eject position, the molds are below the main shaft so 
that flash and debris fall out from the machine. After the 
assembly has been rotated up from circumferential po- 
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to shift the mould assembly (26) from a retract- 
ed position (28) adjacent an associated parlson 
blow assembly (50) to an extended position 
(30) spaced along the horizontal axis of the 
5 main shaft (1 2) and back again; 

(g) mould opening and closing drive means 
(134, 180) operable to open and close the 
mould halves (82, 84) of the mould assemblies 
(26): 

10 (h) a parlson extruder (54, 56) for extruding a 

parison (58) downwardly for capture by a mould 
assembly (26) which Is in the extended position 
(30) at the parison capture and blow position 
(42); and 

(i) a blow drive (52) operable to shift a parlson 
blow assembly (50) into engagement with its 
associated mould assembly (26) when in its re- 
tracted position (28), 

wherein open mould halves (82, 84) of a 

20 mould assembly (2iS) are rotated from the eject 

position (40) up to the parison capture position 
and closed around a parison (58) whereafter 
the closed mould assembly (26) and captured 
parison (58) are shifted by the mould shift drive 

2S means (120, 146) from the extended position 

(30) to the retracted position (38) where the 
blow drive (52) shifts the parison blow assem- 
bly (50) into engagement with a parison in the 
mould assembly (26) for blow moulding the 

30 parison (58). 

2. A rotary blow molding machine (10) as in claim 1 
wherein the eject position (40) is located adjacent 
to the parison capture and blow position (42). 

35 

3. A rotary blow molding machine (10) as in any pre- 
ceding claim including horizontal linear bearings 
(76, 78) on the main shaft (12), the bearings (76, 
78) mounting the mold assennblies (26) to the main 

^ shaft (12) and wherein said mould shift drive means 
(120, 166) moves the mould assemblies (26) hori- 
zontally between the parison extruder (54, 56) and 
the associated parison blow assembly (50). 

45 4. A rotary blow molding machine (1 0) as in any pre- 
ceding claim including engageabie and disengage- 
able connections (95) between the mold assem- 
blies (26) and the mould shift drive means (120, 
166). 

50 

5. A rotary blow molding machine (10) as in any pre- 
ceding claim including engageabie and disengage- 
able connections (95) between the moid halves (82, 
84) and the mould opening and closing drive means 
55 (134, 180). 



sition 40 to circumferential position 42 cylinder 1 66 is 
retracted, cylinder 1 80 is extended and then relieved of 
pressure to aliow pin 186 to shift the receivers 196 of 
drive 34 in position for receive the heads 154 of the next 
retracted mold assembly. Return of the assembly 26 to 
the extended axial position 28 and bottom circumferen- 
tial position 40 and ejection of the containers completes 
a full cycle for the assembly. 

[0057] Main shaft drive rotates the molds 90* in ap- 
proximately 1 second and is then dwelled for approxi- 
mately 1 .5 seconds prior to the next rotation. Operation 
of the drive, with dwelling, completely rotates the molds 
seo** around the axis of the main shaft in 10 seconds 
with a total production of 1 6 molded containers. The ma- 
chine produces 96 containers per minute. 
[0058] The invention has been described using blow 
molds which blow captured parisons by axial insertion 
of blow pins into the cavity necks. If desired, the inven- 
tion may be used with molds which blow the captured 
parisons using blow needles. Also, It is not necessary 
that the molded containers be ejected at the bottom po- 
sition of the molding machine. Containers may be eject- 
ed at any position, although, as mentioned above, it is 
desirable to eject containers from an opened mold be- 
low the main shaft. The invention has been described 
in connection with a rotary blow molding machine with 
fournriolds where the.main shaft is rotated at 90'' steps. 
The invention is not limited to a blow molding machine 
with four molds. The number of molds in the machine 
may be more than or less than four. 



Claims 

1. A rotary blow moulding machine (10) comprising: 

(a) a main shaft (12) rotatable about a horizon- 
tal axis; 

(b) a vertical rotatable support plate (24) 
mounted on the main shaft (12); 

(c) a plurality of mould assemblies (26) mount- 
ed on and spaced around the main shaft (12). 
each mould assembly (26) including a pair of 
mould halves (82, 84); 

(d) a parison blow assembly (50) associated 
with each mould assembly (26) mounted on the 
support plate (24) and being engageabie with 
a parison in the associated mould assembly 
(26); 

(e) a shaft drive (22) operable to rotate the main 
shaft (1 2), support plate (24) and mould assenn- 
blies (26) around the horizontal axis Intermit- 
tently such that each mould assembly (26) ro- 
tates from an ejection position (40) up to a pari- 
son capture and blow position (42) and then to 
a cooling position (44, 46) and dwells at each 
position (40, 42, 44, 46); 

(f) mould shift drive means (1 20, 1 66) operable 



6. A rotary blow molding machine (10) as in any pre- 
ceding claim including a mold latch (98) associated 
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with each mold assembly (26). 

7. A rotary blow molding machine (1 0) as in any pre- 
ceding claim wherein each parlson blow assembly 
(50) includes a blow pin (206) and a pin drive (202). s 

8. A method of blow molding containers using a rotary 
blow molding machine (1 0) of the type having a hor- 
izontal main shaft (12) defining a horizontal axis of 
rotation, a plurality of mold assemblies (26) each io 
including a pair of mold halves (82, 84) mounted on 
the shaft (1 2) and spaced around the shaft (1 2), and 

a parison extruder (54, 56) positioned adjacent to 
the main shaft (12), Including the steps of, 

15 

a) locating open mold halves (82, 84) of one 
mold assembly (26) in an extended position 
(30) on the main shaft (12) and in a circumfer- 
ential parison capture position (42) to surround 

a parison (58) extending from the parison ex- 20 
truder (54, 56) and then closing the mold halves 
(82. 84) on the parison with mold opening and 
closing drive means (134, 180); 

b) shifting said mold assembly (26) and cap- 
tured parison along the main shaft away from 25 
the extended position to a retracted position 
with mold shift drive means (120, 166) and 
blowing the parison in the mold assembly (26); 

c) maintaining said mold assembly (26) in the 
retracted position while rotating said mold as- 30 
semb ly (26) and blown parison around the main 
shaft (1 2) and cooling the blown parison to form 

a container; and 

d) locating said closed mold assembly (26) and 
container at a circumferential container eject 35 
position (40), opening the closed mold hah/es 
(82. 84) with the mold opening and closing drive 
means (134, 80) and ejecting the container 
from the mold assembly (26). 

40 

PatentansprQche 

1. Drehbare Vorrichtung (10) zum Blasformen bein- 
haltend: 45 

a) eine Hauptwelle (12), welche um eine hori- 
zontale Achse drehbar ist; 



b) eine vertikal drehbare Tragplatte (24), wel- 
che auf der Hauptwelle (12) befestigt Ist; 



50 



c) eine Vielzahl von Fomibaugruppen (26), wel- 
che an der Hauptwelle (12) und beabstandet 
von dieser befestigt sind, wobel jede Fomfibau- S5 
gmppe (26) ein Paar Fonnhalften (82,84) be- 
inhaitet; 



d) eine Presselement-Blas-Baugruppe (50), 
welche jeder der Formbaugruppen (26) zuge- 
ordnet ist, auf der Tragplatte (24) befestigt ist 
und in EIngriff bringbar Ist mit einem Pressele- 
ment In der zugeordneten Formbaugruppe 
(26); 

e) ein Wellenantrieb (22), welcher betreibbar 
ist, um die Hauptwelle (12), die Tragplatte (24) 
und die Formbaugruppen (26) um die horizon- 
tale Achse intermittierend zu drehen, so dass 
jede Fonnbaugmppe (26) aus einer Auswurf- 
posltion (40) In eine Presseiement-Aufnahme- 
und Blasposltlon (42) und dann in eine Kuhlpo- 
srtion (44, 46) dreht, und an jeder Position (40, 
42, 44, 46) venweilt; 

f) Formverschiebe-Antriebsmittel (120, 166), 
welche betreibbarsind, um die Fomnbaugruppe 
(26) aus einer Einzugsposltlon (28), welche be- 
nachbartzu einer zugeordneten Presselement- 
Blas-Baugruppe (50) ist, in eine Auszugsposl- 
tlon (30) zu verschleben, welche entlang einer 
horizontalen Achse der Hauptwelle (12) beab- 
standet ist, und wieder zurOck; 

g) Fonm6ffnungs-undFonnschlieB-Antriebsmit- 
tel (134, 180), welche betreibbar sind, um die 
Fonnhalften (82, 84) der Fomibaugruppen (26) 
zu 5ffnen und zu schlleBen; 

h) einen Presselement-Extnjder (54, 56), um 
ein Presselement (58) nach unten hin zu extru- 
dieren, um durch eine Fonnbaugnjppe (26) 
aufgenommen zu werden, welche in Aus- 
zugsposltion (30) bei der Presselement-Auf- 
nahme- und Blasposltlon (42) ist; und 

I) einen Blasantrieb (52), welcher betreibbar ist 
um, die Presselement-Blas-Baugruppe (50) in 
EIngriff mit seiner zugeordneten Fomnbaugrup- 
pe (26) zu verschieben, wenn er in seiner Ein- 
zugsposition (28) ist, worin die offenen Fonn- 
halften (82, 84) einer Fomnbaugruppe (26) aus 
der Auswurfposltion (40) zu der Presselement- 
Aufnahmeposition gedreht werden und um das 
Presselement (58) herum geschlossen wer- 
den, wonach die geschlossene Fomibaugrup- 
pe (26) und das darin aufgenommene Pres- 
selement (58) durch die Fomiverschlebe-An- 
trlebsmittet (120, 146) aus einer Auszugsposl- 
tlon (30) In die Einzugsposltlon (28) verscho- 
ben werden, wo der Blasantrieb (52) die Pres- 
selement-Blas-Baugruppe (50) in Eingriff mit 
einem Presselement (58) in der Formbaugrup- 
pe (26) verschiebt, um das Presselement (58) 
zu Fomiblasen. 
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2. Eine drehbare Vonichtung (10) zum Blasformen 
nach Anspmch 1 , worin die Auswurfposition (40) 
benachbart zu der Presselement-Aufnahme- und 
Blasposition (42) angeordnet ist. 

3. EIne drehbare Vorrichtung (10) zum Blasformen 
nach einem der vorhergehenden Anspruche, bein- 
haltend horizontale Linearlager (76, 78) auf der 
Hauptwelle (12), wobel die Lager (76, 78) die Fomi- 
baugruppe (26) an der Hauptwelle (12) befestigen 
und worin die Formverschiebe-Antriebsmittel (120, 
166) die Fonnbaugruppen (26) horizontal zwischen 
dem Presselement'Extruder (54, 56) und derzuge- 
ordeten Presseiement-Blas-Baugruppe (50) bewe- 
gen. 

4. Eine drehbare Vonichtung (10) zum Blasfomnen 
nach eInem der vorhergehenden Anspruche, bein- 
haltend In Eingriff bringbare und auBer Eingriff 
bringbare Verblndungen (95), zwischen den Fomn- 
baugruppen (26) und den Fomiverschiebe-An- 
triebsmittetn (120. 166). 

5. Eine drehbare Von-ichtung (10) zum Blasfomfien 
nach einem der vorhergehenden Anspruche, bein- 
haltend in Eingriff bringbare und auBer Eingriff 

. bringbare Verbindungen (95) zwischen den Forni- 
halften (82, 84) und den Formoffnungs- und Fomri- 
schlleB-Antriebsmitteln (134, 160). 

6. Eine drehbare Von-ichtung (10) zum Blasfomien 
nach einem der vorhergehenden Anspruche, bein- 
haltend eine Fomnverriegeiung (98), weiche mit Je- 
der der Fomnbaugruppen (26) verbunden ist 

7. Eine drehbare Vonichtung (10) zum Blasformen 
nach einem der vorhergehenden Anspruche, worin 
Jede Presselement-Blas-Baugruppe (50) einen 
Blasstlft (206) und einen Stiftantrteb (202) beinhal- 
tet 

8. Ein Verfahren zum Biasfonnen von Containem, un- 
ter Einsatz einer drehbaren Vorrichtung (10) zum 
Blasformen, eines Typs, weicher eine horizontale 
Hauptwelle (12) besitzt, weiche eine horizontale 
Drehachse defintert, eine Vielzahl von Formbau- 
gruppen (26). woven jede ein Paar Formhalften (82, 
84) beinhattet, weiche an der Welie (12) und beab- 
standet von dieser Welie (12) befestigt sind, und ei- 
nen Pressefement-Extruder (54, 56), weicher be- 
nachbart zu der Hauptwelle (12) angeordnet ist, be- 
Inhaltend die Schritte: 

a) Positionieren von offenen Formhailften (82, 
84) einer Fomibaugruppe (26) in einer Aus- 
zugsposition (30) auf der Hauptwelle (12) und 
in einer umfangiichen Presselement-Aufnah- 
me-Posltion (42), um ein Presselement (58) zu 
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umgeben, welches sich aus dem Pressele- 
ment-Extruder (54, 56) erstrecl<t, und dann 
SchlteBen der Formhalften (82, 84) um das 
Presselement henjm mit Formoffnungsund 
FomnschlieB-Antriebsmlttein (134, 180); 

b) Verschieben dieser Formbaugruppe (26) 
und des aufgenommenen Presselements ent- 
lang der Hauptwelle weg von der Auszugspo- 
sition zu einer Einzugsposition mit Fonnver- 
schiebe>Antriebsmitteln (120, 166) und Blasen 
des Presselements in der Fonnbaugruppe 
(26); 

c) Beibehalten dieser Fonnbaugruppe (26) in 
der Einzugsposition, wahrend die Formbau- 
gnjppe (26) und das aufgeblasene Pressele- 
ment um die Hauptwelle (12) gedreht werden 
und Kuhlen des aufgebiasenen Presselements 
um einen Container zu bilden; und 

d) Positionieren dieser geschlossenen Fomn- 
baugmppe (26) und des Containers an einer 
umfangiichen Container-Auswurf- Position 
(40), Offnen der geschlossenen Formhalften 
(82, 84) mit den Formoffnungs- und Fomi- 
schlieB-Antriebsmitteln (1 34, 1 80) und Auswer- 
fen des Containers aus der Formbaugruppe 
(26). 



Revendications 

1 . Machine rotative (1 0) pour ie moulage par soufflage 
35 comprenant : 

(a) un arisre principal (1 2) rotatif autourd'un axe 
horizontal ; 

(b) une plaque de support verticafe rotative (24) 
40 montee sur I'arbre principal (12); 

(c) une pluralit6 d'ensembles de moule (26) 
months sur et espac^s autour de I'ariare princi- 
pal (12), chaque ensemble de moule (26) com- 
prenant une paire de moitids de moule (82, 84); 

^ (d) un ensemble de soufflage de pr^fonme (50) 

associ6 avec chaque ensemble de moule (26) 
mont6 sur la plaque de support (24) et pouvant 
venir en prise avec une pr^fomne dans I'ensem- 
ble de mouie associ^ (26); 

so (o) un dispositif d*entraTnement d'arbre (22) 

pouvant fonctionner pour falre toumer Part^re 
principal (12), la plaque de support (24) et les 
ensembles de moules (26) autour de I'axe ho- 
rizontal de mani^re Intermittente de telle sorte 

5^ que chaque ensemble de moule (26) toume k 

partir d'une position d* Ejection (40) vers une po- 
sition de capture de pr^fomia et soufflage (42) 
et ensuite vers une position de refroidissement 



10 



19 



EP 0 858 878 B1 



20 



(44, 46), et s'arrSte momentandment k chaque 
position (40, 42, 44, 46); 

(f) des moyens d'entramement de d^calage de 
moule{120, 166) pouvantfonctlonnerpourd6- 
caler I'ensemble de moule (26) d paitir d'une 5 
position retractee (28) adjacente a un ensem- 5. 
ble de soufflage de prdforme associ^ (50) vers 

une position ^tendue (30) espac^e le long de 
i'axe horizontal de i'arbre principal (1 2), et vice 
versa ; io 

(g) des moyens d'entramement d'ouverture et 
de femieture de moule (134, 180) pouvant 
fonctionner pour ouvrir et f ermer les moitiSs de 6. 
moule (82, 84) des ensembles de moule (26); 

(h) une extrudeuse de pr^forme (54, 56) pour is 
extruder une pr4fomne (58) vers le bas pour 
§tre captur6e par un ensemble de moule (26) 

qui est dans la position ^tendue (30) au niveau 7. 
de la position de capture et de soufflage de pr6- 
forme (42); et 20 
(I) un dispositif d'entratnement de soufflage 
(52) pouvant fonctionner pour dealer un en- 
semble de soufflage de pr§forme (50) en prise 
avec son ensemble de moule associd (26) lors- 8. 
que celui-ci est dans sa position rdtract^e (28), 25 

dans laquelle les moiti^s de moule ouvertes 
(82, 84) d'un ensemble de moule (26) sonttoum^es 
k partir de la position d'djection (40) Jusqu'& la po- 
sition de capture de pr6forme et ferm^s autour so 
d'une pr6forme (58), apr^s quel Tensemble de mou- 
le femi6 (26) et la pr6forme captur6e (58) sont d6- 
cales par les moyens d'entraTnement de d6calage 
de moule (120, 146) & partir de la position 6tendue 
(30) vers la position r6tract^e (38), dans laquelle le 35 
dispositif d'entramement de soufflage (52) d^cale 
I'ensemble de soufflage de pr^forme (50) en prise 
avec une prdforme dans Pensemble de moule (26) 
pour mouler par soufflage la prSforme (58). 

40 

2. Machine rotative (1 0) de moulage par soufflage se- 
ion la revendication 1, dans laquelle la position 
d' Ejection (40) est situ^e adjacente ^ la position de 
capture et de soufflage de pr6forme (42). 

45 

3. Machine rotative (1 0) de moulage par soufflage se- 
Ion I'une quelconque des revendications pr^6den- 
tes, comprenant des supports lin^aires horizontaux 
(76, 78) sur I'ariare principal (12), les supports (76, 

78) montant les ensembles de moule (26) sur I'artare so 
principal (12), et dans laquelle lesdits moyens d'en- 
traTnement de d^calage de moule (1 20, 1 66) ddpla- 
cent les ensembles de moule (26) horizontalement 
entre eux I'extrudeuse de prSfomie (54, 56) et I'en- 
semble de soufflage de prdfomne associ6 (50). ss 

4. Machine rotative (1 0) pour le moulage par soufflage 
selon I'une quelconque des revendications prec^ 



dentes, comprenant des connections (95) pouvant 
gtre mises en prise et hors de prise entre les en- 
sembles de moule (26) et les moyens d'entratne- 
ment de d^calage de moule (120, 166). 

Machine rotative (1 0) de moulage par soufflage se- 
lon Tune quelconque des revendications prtedden- 
tes, comprenant des connections (95) pouvant ve- 
nir en prise et hors de prise entre les moitids de 
moules (82, 84) et les moyens d'entramement 
d'ouverture et de fernieture de moule (134, 180), 

Machine rotative (1 0) pour le moulage par soufflage 
selon Tune quelconque des revendications pr6c6- 
dentes, comprenant un venx>uillage de moule (98) 
associ6 k chaque ensemble de moule (26). 

Machine rotative (1 0) pour fe moulage par soufflage 
selon I'une quelconque des revendications pr6c6- 
dentes, dans laquelle chaque ensemble de souffla- 
ge de prSfonne (50) comprend une tige de soufflage 
(206) et un dispositif d'entraTnement de tIge (202). 

Proc^d^ pour mouler par soufflage des conteneurs 
utilisant une machine rotative (10) de moulage par 
soufflage du type ayant un arbre principal horizontal 
(12) d^finissant un axe horizontal de rotation, une 
plurality d'ensembles de moule (26), chacun com- 
prenant une paire de moitids de moule (82, 84) 
mont6e sur rarfore (12) et espac^ autour de I'arbre 
(12), et une extrudeuse de prSfomne (54, 56) posi- 
tionn6e adjacente h I'arbre principal (12), compre- 
nant tes stapes de : 

a) disposer les moiti^s de moule ouvertes (82, 
84)d'un ensemble de moule (26) dans une po- 
sition Stendue (30) sur I'artsre principal (12) et 
dans une position de capture de pr^fomie cir- 
conf6rentlelIe (42) pour entourer une pr6forme 
(58) s'etendant k partir de i'extrudeuse de pr6- 
fonne (54, 56), et ensuite femner les moiti^s de 
moule (82, 84) sur la prSfomie avec des 
moyens d'entraTnement d'ouverture et de fer- 
meture de moule (134, 180); 

b) ddcaler ledit ensemble de moules (26) et la- 
dite prSforme capture le long de i'arbre princi- 
pal en Eloign ement de la position dtendue vers 
une position r6tract6e avec des moyens d'en- 
tramement de d^calage de moules (120, 166), 
et souffler la pr6f omie dans I'ensemble de mou- 
les (26); 

c) maintenir ledit ensemble de moule (26) dans 
la position r^tract^e tout en faisant toumer ledit 
ensemble de moule (26) et ladlte prdforme 
souffl6e autour de I'arbre principal (12), et re- 
froidir la pr6fomie souffl6e pour fomier un 
conteneur ; et 

d) disposer ledit ensemble de moule f ermd (26) 
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et le conteneur en une position d'^jection de 
conteneur circonf6rentielle (40), ouvrir les moi- 
ti6s de moule fenm6es (82, 84) avec les moyens 
d'entraTnement d'ouverture et de fermeture de 
moule (134, 80), et 6jecter le conteneur k partir s 
de Tensemble de moule (26). 
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FIG. 4 
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